Downregulation of phospholipase D by protein kinase A in a cell-free system of human neutrophils.
Agents which elevate cellular cAMP are known to inhibit the activation of phospholipase D (PLD) in human neutrophils. The PLD activity of human neutrophils requires protein factors in both membrane and cytosolic fractions. We have studied the regulation of PLD by the catalytic subunit of protein kinase A (cPKA) in a cell-free system. cPKA significantly inhibited GTPgammaS-stimulated PLD activity but had no effect on phorbol ester-activated PLD activity. Pretreatment of plasma membranes with cPKA and ATP inhibited subsequent PLD activation upon reconstitution with untreated cytosol. RhoA, which is known to be a plasma membrane activator of PLD, was dissociated from PKA-treated plasma membrane by addition of cytosol. Plasma membrane-associated RhoA in human neutrophils was phosphorylated by cPKA. The PKA-phosphorylated form of RhoA was more easily extracted from membranes by RhoGDI than the unphosphorylated form. These results suggest that inhibition of neutrophil PLD by PKA may be due to phosphorylation of RhoA on the plasma membrane.